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Test item description..........ccceeenee. :
Trade MarK.......cooeeeiiiiiiiiiiiiiieeeeee :
Manufacturer .......ccooevveeveiieivveeeeeennn. :

Model/Type reference...........c........ :

Ratings ....ccoovvieeeeee e :

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

[l |Testing Laboratory:

Testing location/address........ccccceveeevviinnnnnns

Tested by (name + signature):
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List of Attachments (including a total number of pages in each attachment):

attachment number / number of pages

Installation manual

Drawings mechanical

Circuit diagram

Photographs

Component datasheets / certificates

Others:

Product Description Sheet (Manufacturers and type references) | Annex 1, __ pages
Test table for verifying other stabilization procedure Annex 2, __ pages
Lower and higher output power modules Annex 3, __ pages
List of test equipment used Annex 4, __ pages

Summary of testing:

Tests performed (name of test and test clause): | Testing location:

[] The product fulfils the requirements of

(insert standard number and edition and delete the text in parenthesis, leave it blank or delete the
whole sentence, if not applicable)
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Copy of marking plate:

(Note: The marking plate represents all models covered by this report except for difference in electrical ratings
and model designation. See “General product information” for electrical ratings for all models. As there will be
other lower wattages to be covered under same report which follows same back label format.)
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Test item partiCulars.........cccocvereeve e :

Accessories and detachable parts included in the
EVAIUALION ... :

Mounting SYStem USEd..........ccceeveereeieenie e :

Other options included............cccevvvevee v, :

Possible test case verdicts:
- test case does not apply to the test object................. :
- test object does meet the requirement ...................... :

- test object does not meet the requirement ................ :

N/A
P (Pass)
F (Fail)

Abbreviations used in the report:

Pmax — Maximum power

Vmp — Maximum power voltage

Imp — Maximum power current

Isc — Short circuit current

Voc — Open circuit voltage

FF — Fill factor

STC - Standard Test Conditions (25°C,
1 000 W/m?)

MQT — Module Quality Tests

VFM — Measured diode(s) forward voltage

Pmax (Lab) — the measured maximum power of each
module

Prmax (Lab) — the arithmetic average of the measured
maximum power of the modules

Isc (Lab) — the measured maximum lsc

Isc (NP) — the maximum rated nameplate Isc without

tolerances

m1 — the measurement uncertainty in % of laboratory
for Pmax

ms — the measurement uncertainty in % of laboratory
for Isc

t2 — the manufacturer’s rated upper production
tolerance in % for Voc

r — Pmax measurement reproducibility

¢ Voc - open-circuit voltage bifaciality coefficient
@lsc — the short circuit current bifaciality coefficient

BNPI - for bifacial modules, corresponding to 1 000
W/mZ2 on the module front and 135 W/m?2 on the
module rear

RTI — Relative temperature index
Tl — Temperature index

HF — Humidity Freeze
DH — Damp Heat
TC

a — Current temperature coefficient

— Thermal Cycling

B — Voltage temperature coefficient
0 — power temperature coefficient

TCO — Transparent conductive oxide
TRF — Test report form

VFMrated — Rated diode(s) forward voltage

NP — Nameplate

Pmax (NP) — the minimum rated nameplate power of
each module without tolerances

Voc (Lab) — the measured maximum Voc

Voc (NP) — the maximum rated nameplate Voc of
each module without tolerances

Pmaxa(NP) — the maximum rated nameplate power of
each lowest power class module, without tolerances

m, — the measurement uncertainty in % of
laboratory for Voc

t1 — the manufacturer’s rated lower production
tolerance in % for Pmax

ts— the manufacturer’s rated upper production
tolerance in % for lsc

ta— the manufacturer’s rated upper production
tolerance in % for Pmaxa(NP)
@Pmax - the maximum power bifaciality coefficient

BSI - for stress on bifacial modules, corresponding
to 1 000 W/m? on the module front and 300 W/m? on
the module rear

RTE — Relative thermal endurance index

TRF No. IS 14286 Series:2023
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Testing Dates (YYYY-MM-DD)
Date of first test item received ..........c.oecevveeereeeeiecvvveenn. :

Dates of tests (beginning/end)..........ccccocvvvveevinevienns :
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GENERAL REMARKS:

Decision Rule:

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report a O comma / O point is used as the decimal separator.

When differences exist; they shall be identified in the General product information section.

Name and address of factory ........cccccvvevveenienieenenn :

PRODUCT ELECTRICAL RATINGS:

Monofacial Module:

Module type

Voc [V] /Tolerance

Vimp [V]

Imp [AdC]

Isc [Adc] /Tolerance

Pmax [W] /Tolerance

Maximum system
voltage [V]

Maximum Over-Current
Protection Rating [A]

Note: Further qualification for higher and/or lower output power see annex 3

TRF No. IS 14286 Series:2023
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Module type

STC
condition

Pmax [W]

[Tolerance

Voc [V] /Tolerance

Isc [AdC]
[Tolerance

Vimp [V]

Imp [AdC]

BNPI
condition

Pmax [W]

[Tolerance

Voc [V] /Tolerance

Isc [AdC]
[Tolerance

Bifaciality
coefficient

PPmax

(pVoc

Plsc

Maximum system
voltage [V]

Maximum Over-
Current Protection
Rating [A]

TRF No. IS 14286 Series:2023




Page 9 of 72 Report No.

GENERAL PRODUCT INFORMATION AND OTHER REMARKS:

Modifications:
O Initial module design qualification
O Extension of module design qualification

[ Original test report ref. NO. ...ocooovevcivvceeicie e, :

Model differences and modification:

O Test programs for crystalline silicon PV modules [ Test programs for thin-film PV modules

O 4.2.1 Modification to frontsheet O 4.3.1 Modification to frontsheet

O 4.2.2 Modification to encapsulation system O 4.3.2 Modification to encapsulation system

[0 4.2.3 Modification to cell technology 0 4.3.3 Madification to front contact (e. g. TCO)

0 4.2.4 Modification to cell and string [0 4.3.4 Modification to cell technology
interconnect material or technique

0 4.2.5 Modification to backsheet O 4.3.5 Modification to cell layout

O 4.2.6 Modification to electrical termination O 4.3.6 Modification to back contact

O 4.2.7 Modification to bypass diode O 4.3.7 Modification to edge deletion

[0 4.2.8 Modification to electrical circuitry [0 4.3.8 Modification to interconnect material or

technique

[0 4.2.9 Modification to edge sealing [0 4.3.9 Modification to backsheet

O 4.2.10 Modification to frame and/or mounting O 4.3.10 Modification to electrical termination
structure

[0 4.2.11 Change in PV module size 0 4.3.11 Modification to bypass diode

O 4.2.12 Higher or lower output power (by 10 % O 4.3.12 Modification to edge sealing

or more) with the identical design and size
and using the identical cell process

[0 4.2.13 Increase of over-current protection O 4.3.13 Modification to frame and/or mounting
rating structure

[0 4.2.14 Increase of system voltage [0 4.3.14 Change in PV module size

[0 4.2.15 Change in cell fixing tape 0 4.3.15 Higher or lower output power (by 10 %

or more) with the identical design and size

[0 4.3.16 Increase of over-current protection
rating

O 4.3.17 Increase of system voltage

TRF No. IS 14286 Series:2023
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MODULE GROUP ASSIGNMENT:

Sample # | Sample Group ID Type/model

Sample S/N

Remark

A

B

C1

Cc2

D1

D2

El

E2

F1

F2

F3

F4

Supplementary information: Further qualification for higher and/or lower output power see annex 3

and type reference).

Note (1)  Use the “General product information” field to give any information on model differences
within a product type family covered by the test report and to describe the range of electrical
and safety ratings, if the TRF covers a type family of modules.

Note (2) Use Annex 1 to list the used materials and components of the module (manufacturer/supplier

TRF No. IS 14286 Series:2023
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11 TEST FLOW (if it is not a full test, strikethrough non-performed test)
Note: Deviations from test sequence are possible, but must be documented.
MQT 01
Visual inspection
I
MQT 19.1
Initial Stabilization
[
MQT 06.1
Performance at
STC (Followed by
Gate No.1
I
MQT 03
Insulation test
[
MQT 15
Wet leakage
current
[ I I [ I ]
1 Module 1 Module 2 Modules 2 Modules 2 Modules 4 Modules
Sequence A Sequence B Sequence C Sequence D Sequence E Sequence F
Performance UV precondition yelng Damp heat test MQT 21
Exposure test
at low Test test 200 cycles 1000 h PID test
L R o
irradiance 60 KWh/m2 15 kWh/m2 -40°C 0 85°C 85°C/85%RH
I [ [
MQT 04 MQT 20
Measurement MégT 18.1 Cyclic (dynamic)
ypass .
of diode mechanical load
temperature thermal test test 1000 cycles at imodule | 1module
coefficients 1000 Pa
I [ [ ]
MQT 11 MQT 16 MOT 17
M?:-irn;?'z Thermal cycling Static mechanical Hgl test
Stabilization test, 50 cycles load test
-40°C to 85°C (design load)
I [ I
MQT 12 MQT22
MQT 06.1 Humidity freeze Bending test
Performance test, 10 cycles Flexible module
at STC —40 °C to 85 °C, only
85 % RH 25 cycles
1 module
1 module
MQT 09 MQT 14.1
Hot-spot :
Retention of
endurance . h
test junction box test
| [
I
MQT 18.2
Bg’iggzs MQT 19.2
. . Final Stabilization
functionality
test
[
1 Module MQT 06.1
measured together with Performance at
modules from sequences STC
B-E as control and to I
determine reproducibility, MQT 03
r Insulation test
[
MQT 15
Wet leakage
current

TRF No. IS 14286 Series:2023
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IS 14286 (Part 1):2023

Clause

Requirement + Test

Result - Remark

Verdict

5. MARKING AND DOCUMENTATION

51

Name Plate

All electrical data shall be shown as relative to STC
(1 000 W/m?, 25 °C, AM1.5 according to IEC TS
61836), except for bifacial modules where two
irradiance levels are required, 1 000 W/m? and BNPI
(higher irradiance at which nameplate verification is
performed for bifacial modules, corresponding to

1 000 W/m? on the module front and 135 W/m? on
the module rear, applied in any method allowed by
IEC TS 60904-1-2).

International symbols are used where applicable.

The module includes clear and indelible markings:

a. Name, registered trade name or registered
trade mark of manufacturer

b. Type or model number designation

c. Serial number (unless marked on other part of
product)

d. Date and place of manufacture, alternatively
serial number allowing to trace the date and
place of manufacture;

e. Maximum system voltage

f. Class of protection against electrical shock

g. Voltage at open-circuit or Voc including
tolerances. For bifacial modules, open-circuit
voltage shall be reported at two irradiance
levels. The first required irradiance level is
1 000 W/m2. The second required irradiance is
BNPI

h. Current at short-circuit or Isc including
tolerances. For bifacial modules, short-circuit
current shall be reported at two irradiance
levels, defined in 5.1g

i. Module maximum power or Pmax including
tolerances. For bifacial modules, Pmax shall be
reported at the two irradiance levels, defined in
5.1g

TRF No. IS 14286 Series:2023




Page 13 of 72

Report No.

IS 14286 (Part 1):2023

Clause

Requirement + Test

Result - Remark

Verdict

j. For bifacial modules the following information
including tolerances, shall be given on the
nameplate: The values for the short-circuit
current bifaciality coefficient @lsc, the opencircuit
voltage bifaciality coefficient ¢Voc, and the
maximum power bifaciality coefficient Pmax,
measured at STC as defined in IEC TS 60904-
1-2

k. For flexible modules, the minimum radius of
curvature

5.2

Documentation

521

Minimum requirements

Modules are supplied with documentation describing
the methods of electrical and mechanical installation
as well as the electrical ratings of the module

The documentation states the class of protection
against electrical shock under which the module has
been qualified and any specific limitations required
for that class.

The documentation assures that installers and
operators receive appropriate and sufficient
documentation for safe installation, use, and
maintenance of the PV modules.

5.2.2

Information given in the documentation

a. Allinformation required under 5.1 e) to i)

b. Overcurrent protection device type and rating
are e.g. given in IEC 60269-6

Maximum series/parallel module configuration is
recommended

c. Manufacturer’s stated tolerance for Voc, Isc and
maximum power output under standard test
conditions

d. Temperature coefficient for voltage at open-
circuit

e. Temperature coefficient for maximum power

f.  Temperature coefficient for short-circuit current

All electrical data mentioned above shown as
relative to standard test conditions (1 000 W/m?,
25 °C, AM 1,5 according to IEC TS 61836)

g. Performance at low irradiance (MQT 07) is
specified

International symbols used where applicable

TRF No. IS 14286 Series:2023
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Clause Requirement + Test Result - Remark Verdict

Compliance checked by inspection and MQT 04

through MQT 07

The electrical documentation includes a detailed description of the electrical

installation wiring method to be used

h. The minimum cable diameters for modules
intended for field wiring

i. Any limitations on wiring methods and wire
management that apply to the wiring
compartment or box;

j.  The size, type, material and temperature rating
of the conductors to be used

k. Type of terminals for field wiring

I.  Specific PV connector model/types and
manufacturer to which the module connectors
are mated

m. The bonding method(s) to be used (if
applicable); all provided or specified hardware
is identified in the documentation

n. The type and ratings of bypass diode to be
used (if applicable)

0. limitations to the mounting situation (e.g., slope,
orientation, mounting means, cooling)

p. A statement indicating the fire rating(s) and the
applied standard and the limitations to that
rating (e.g., installation slope, sub-structure or
other applicable installation information)

g. A statement indicating the design load per each
mechanical means for securing the module as
evaluated during the static mechanical load test
according to MQT 16. At discretion of the
manufacturer the test load and/or the safety
factor ym may be noted, too

The installation instructions include relevant

parameters specified by manufacturer or the

following statement or the equivalent:

"Under normal conditions, a photovoltaic module is

likely to experience conditions that produce more

current and/or voltage than reported at standard test
conditions. Accordingly, the values of Isc and Voc

marked on this module should be multiplied by a

factor of 1,25 when determining component voltage

ratings, conductor current ratings, and size of
controls connected to the PV output.”
5.2.3 Assembly instructions

TRF No. IS 14286 Series:2023
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IS 14286 (Part 1):2023

Clause

Requirement + Test

Result - Remark

Verdict

Provided with a product shipped in subassemblies,
detailed and adequate to the degree required to
facilitate complete and safe assembly of the product

Supplementary information:

7. PASS CRITERIA

7.2

Power output and electric circuitry

7.2.1

Verification of rated label values (Gate No. 1)

Manufacturer’s tolerances and Laboratory uncertainties

t1

t2

t3

manufacturer’s rated lower/upper
production tolerance in %

measurement uncertainty in % of the
laboratory

Laboratory reproducibility r..................:

After stabilization, each individual module meets the requirements

See Table 03.1, Table 03.3

See Table 03.1, Table 03.3

See Table 03.1, Table 03.3

After stabilization the arithmetic average Pmax
Pmax Of all modules meet the requirements.

See Table 03.1, Table 03.3

7.2.2

Maximum power degradation during type approval testing (Gate #2)

At the end of each test sequence or for sequence B
after bypass diode test, each test sample meets the
requirements for Pmax

7.2.3

Electrical circuitry

Samples do not exhibit an open-circuit during the
tests

7.3

Visual defects

There is no visual evidence of a major defect.

7.4

Electrical safety

The insulation test (MQT 03) requirements are met
at the beginning and the end of each sequence

TRF No. IS 14286 Series:2023
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IS 14286 (Part 1):2023

Clause

Requirement + Test

Result - Remark

Verdict

The wet leakage current test (MQT 15)
requirements met at the beginning and at the end of
each sequence

Specific requirements of the individual tests are met

Supplementary information:

TRF No. IS 14286 Series:2023
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IS 14286 (Part 2):2023
Clause Requirement + Test Result - Remark Verdict
4. TESTING OVERVIEW
Initial examination All modules
4.1 Visual inspection (MQT 01)) ..cocvvvveiiiieereiiieeennns See Table 01
4.19.5 Initial stabilization (MQT 19.1) ....cccciiveeeeiiiieee See Table 02.1 - 02.4 and
Table A4.1-A4.4
4.6 Performance at STC & BNPI (MQT 06.1) See Table 03.1 - 03.3 and
Tables A.4.7-A.4.9
4.3 Insulation test (MQT 03) ...ocuvveeiiiiiee e See Table 04
4.15 Wet leakage current test (MQT 15) .....coovvvverennnns! See Table 05
Sequence | 1 Module Sample A
A
4.7 Performance at low irradiance (MQT 07)............... | See Table 06.1 - 06.2
4.4 Measurement of temperature coefficients (MQT See Table 07
04) e
Sequence | 1 Module Sample B
B
4.8 Outdoor exposure test (MQT 08) ..........cccceevveeee.. s | See Table 08
4.18.1 Bypass diode thermal test (MQT 18.1)
Maximum allowed junction temperature ...............: —
Calculated junction temperature ...............eevvvveennn s —
Final measurements..........cccccccccevvvcvvvvveeeeeennnennnnn s | See Table 09
4.18.2 Bypass diode functionality test (MQT 18.2) .........: See Table 10
4.19.6 Final stabilization (MQT 19.2) ............ccccceevvuvveeennt | See Table 10.1 —10.3
4.9 Hot spot endurance test (MQT 09) ........cvvvvvvvveenn See Table 11
Sequence | 2 Modules Samples C1; C2
C
4.10 UV preconditioning test (MQT 10) .....cccccvevvvveeennnt See Table 12.1 - 12.6
4.20 Cyclic (dynamic) mechanical load test (MQT 20) See Table 13
4.11 Thermal cycling test 50 cycles (MQT 11)............... | See Table 14
4.12 Humidity-freeze test (MQT 12).............cccceeevneeeeee . | See Table 15
Sequence | 1 Module Sample C1
C1

TRF No. IS 14286 Series:2023
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IS 14286 (Part 2):2023

Clause Requirement + Test Result - Remark Verdict
4.14.2 Retention of junction box on mounting surface See Table 16
4.14.3 Test of cord anchorage (MQT 14.2)
4.14.3.1 | The junction box, separate from the module, shall See list of attachments
be tested to IEC 62790 "Test of cord
anchorage" and shall meet the requirements
tNEIEIN oo
Sequence | 2 Modules Samples D1; D2
D
411 Thermal cycling test 200 cycles (MQT 11) ............ | See Table 17
Sequence | 2 Modules Samples E1; E2
E
4.13 Damp heat test (MQT 13) ......ceeccvvevvciieeevvcineeeenn . | See Table 18
4.19.6 Final stabilization (MQT 19.2) ............ccccceevveeeeennn . | See Table 23.3
Sequence | 1 Module Sample E1
E1l
4.16 Static mechanical load test (MQT 16).................... | See Table 19
4.22 Bending test (MQT 22)..........cccccevvvvvvveveveveeeeenenen.... | See Table 20
Sequence | 1 Module Sample E2
E2
4.17 Hail test (MQT 17) See Table 21
Sequence | 4 Modules Samples F1; F2; F3; F4
F
4.21 Potential induced degradation test (MQT 21) See Table 22
4.19.6 Final stabilization (MQT 19.2) ............cccceceevveeeennn . | See Table 23.4, 23.6, 23.7
Final measurement All modules for Sequence C,
D, E, F; Control module for
Sequence A
4.19.6 Final stabilization (MQT 19.2) ............ccccceevvvneeeeee. . | See Table 23.1 - 23.2
4.6 Performance at STC&BNPI (MQT 06.1) ..............: See Table 23.5, 23.8
4.3 Insulation test (MQT 03) .....cccccevvvvveeviiieeevnceneeennn s | See Table 23.9
4.15 Wet leakage current test (MQT 15) .............c......... | See Table 23.10

TRF No. IS 14286 Series:2023
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IS 14286 (Part 2):2023

Clause Requirement + Test

Result - Remark

Verdict

TABLE 01: MQT 01 ini: Initial Visual inspection

Test Date [YYYY-MM-DDJ........ccccvvvvrnnnnnn. :

Sample # Nature and position of initial findings — comments or attach photos

Supplementary information:

TRF No. IS 14286 Series:2023



Page 20 of 72

Report No.

IS 14286 (Part 2):2023

Sample #

Isc [A]

Ve [V]

Imp [A]

Clause Requirement + Test Result - Remark Verdict

TABLE 02: MQT 19.1 ini: Initial stabilization

TABLE 02.1: MQT 06.1 ini: Performance at STC before initial stabilization (Front side)

Test Date [YYYY-MM-DDJ........ccccovvernenne : —

Test method .....c.oooovvecviveeeieiieeeee, ;| O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result
Supplementary information:

TABLE 02.2: MQT 06.1 ini: Performance at STC before initial stabilization (Back side)

Test Date [YYYY-MM-DD]........cccccoveernenne : —
Test method ... | O Solar simulator O Natural sunlight —

Vimp [V] Pmax [W] FF [%] Result

Supplementary information:

TRF No. IS 14286 Series:2023
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IS 14286 (Part 2):2023

Clause Requirement + Test Result - Remark Verdict

TABLE 02.3: MQT 06.1 ini: Performance at BNPI (front side irradiance 1 000 W/m?, back
side irradiance 135 W/m?, 25 °C, AM 1.5) before initial stabilization

Test Date [YYYY-MM-DD]........cccevvvernnee. : —

Test method .......ccoveeveeieiieii e | O Solar simulator O Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vmp [V] Pmax [W] FF [%] Result

Supplementary information:

TABLE 02.4: MQT 19.1: Initial Stabilization procedure

Light exposure method .............cccooovivivii, . |0 Solar simulator O Natural sunlight
Stabilization criterion x per IS 14286 (Part 1/Sec x) . :
Sample # Test Date (YYYY-MM-DD) start/end .............
Test cycle :PrtaGdgiZith IEEfEnES terw;:lriltire ResEnE F'c)rr:éxtar(nwd);t (Pmax = Prin) /|~ Stable
(kWh/m?) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — _
Sample # Test Date (YYYY-MM-DD) start/end ........... :
(KWh/m?) (W/m2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — — —
1

TRF No. IS 14286 Series:2023
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Clause Requirement + Test Result - Remark Verdict
2
4 — —
Sample # Test Date (YYYY-MM-DD) start/end ............:
Test cycle :Prtaec%zitgg Irradiance texsgg& e | Resistive Tr?;xe(nwd) ;t (Pmax — Pmin) / | Stable
(kWh/m?) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end ........... :
Test cycle :PE%ZES ITEETEITES terwr?grlejlltire ReSEnE I:r:zxe(nwd) ci‘t (Pmax—=Pmin) /| Stable
(KWh/m?) (W/m?2) ) load vl Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end .............
Test cycle Ii?rt:(%;itgg Irradiance terw;e(:jrl':‘llti e | Resistive Tr:];xe(nwd) ;t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) C) load e Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end ........... :
Test cycle Ii:]rf(%;itgg Irradiance terhﬂpj)grtzjili o | Resistive Tﬁ;xénwd) ;t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) C) load eycle Paverage (%) | (Yes/No)
Initial — — — — — —

TRF No. IS 14286 Series:2023
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Clause Requirement + Test Result - Remark Verdict
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end ............ :
Test cycle :Prtaec%zitgg I IEES terﬁﬂsgrle]\ltelzjre RESENTE Tﬁgxe(nwd)ci‘t (B Bnm) i Fstahle
(KWh/m?) (W/m?2) C) load cycle Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end ............:
Test cycle :Prtaegiz':itgg Irradiance terwr?grlejllti e | Resistive Tﬁ;xénwd);t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m2) C) load el Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end .............
Test cycle :?f:gg}gﬁ Irradiance terw:e(:jrl':‘tlti e | Resistive Tﬁ;xénwd);t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) C) load e Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end ............ :
Test cycle Ii:]rf(%;itgg Irradiance terhﬂp?grtzjili o | Resistive Tﬁ";xénwd);t (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?) C) load eycle Paverage (%) | (Yes/No)
Initial — — — — — —
1
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2
3
4 — —
Supplementary information:
O Other stabilization procedures
Sample # |Test Date (YYYY-MM-DD) start/end
Test method description:
Supplementary information: see Annex 3 for verification of this alternative stabilization procedure
TABLE 03.1: MQT 06.1 ini: Performance at STC after initial stabilization (Front side)
Test Date [YYYY-MM-DD].........cccoounenn. : -
Pmax lower limit (W) ...ooooeeviieiiccieeiiees . | See table below: Pmax [W] — Min calc. —
Pmax (1ab) lower imit (V) ...oveeeveeeeeeeeennee. : -
Voc(lab) upper limit (V) coooeeeeiieeiieciieens . | See table below: Voc [V] Max. calc. —
Isc (Iab) upper limit (A) ..ocoooveeieeieeiees . | See table below: Isc [A] Max. calc. —
Testmethod ... © | O Solar simulator O Natural sunlight —
Isc [A] Voc [V] Pmax [W]
Sample # | \1eas. | Max. | Meas. | Max. Imp [A] Vimp [V] Meas. | Min. e Result
calc. calc. calc.
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Average

Supplementary information: The limit values are calculated considering manufacturer’s tolerances t of rated
nameplate values and laboratory measurement uncertainties m.

TABLE 03.2: MQT 06.1: Performance at STC after initial stabilization (Back side)

Test Date [YYYY-MM-DD].....ccccccevcvverens :

Test method

O Solar simulator

0 Natural sunlight

Sample
#

|sc [A]

Vmp [V]

Pmax [W]

FF [%)]

Plsc

®Voc

(meax

Result

Supplementary information:

TABLE 03.3: MQT 06.1: Performance at BNPI (front side irradiance 1 000 W/m?, backside
irradiance 135 W/m?2, 25 °C, AM 1.5) after initial stabilization

Test Date [YYYY-MM-DD]......ccccooeernenns :

Pmax lower limit (W) ...oooovevieieeceeiieee :

See table below: Pmax [W] — Min calc.

Pimax (1ab) lower imit (V) ...ovveeveeeeeeeeeennne. :

Voc(lab) upper limit (V) ..ccooovevriiieeee, :

See table below: Voc [V] Max. calc.

lsc (lab) upper lImit (A) ..o, :

See table below: Isc [A] Max. calc.

Testmethod ..o :

O Solar simulator

O Natural sunlight
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Isc [A] Voc [V] Pmax [W]
Sample # |eas. | Max. | Meas. | Max. Imp [A] Vimp [V] Meas. | Min. FF [%] Result
calc. calc. calc.
Average — —

Supplementary information: The limit values are calculated considering manufacturer’s tolerances t of rated
nameplate values and laboratory measurement uncertainties m.

TABLE 04: MQT 03: Initial Insulation test

Test Date [YYYY-MM-DD]

Test Voltage applied [V]

Size of module [m?]

Required Resistance [MQ)]............ :

Sample #

Measured

Dielectric breakdown

MQ

Yes (description)

No

Result
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Supplementary information:

TABLE 05: MQT 15: Initial Wet leakage current test

Test Date [YYYY-MM-DDJ .......ccocceeiiiiiieiiniinnnenl

Test Voltage applied [V]....ccccoviieiiniiieeiieel

Solution temperature [°Cl.....ccccevviiveeiiiieeeeiiieeen

Solution resistivity [Q cm] ...

Size of module [M2].....cccoeeiiee e

Sample # Required Resistance [MQ]

Measured [MQ]

Result

Supplementary information:

TABLE 06.1: MQT 07 - Performance at low irradiance (Front side)

Test Date [YYYY-MM-DDJ ......cccocceeiiiieieiiiiiee e :

Test method ..: | O Outdoor measurement

Ambient air temperature [°C]:

Irradiance [W/m?]:

Module temperature [°C]:

[0 Data corrected to a 25°C cell temperature and 200 W/m? irradiance

O Directly measured

Sample # Isc [A]

Voc [V]

lmp [A]

Vmp [V] Pmax [VV]

FF [%)]

Supplementary information:
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TABLE 06.2: MQT 07 - Performance at low irradiance (Back side)
Test Date [YYYY-MM-DDJ .......ccoceeiiiieeiiiiiee e : —
Test method ... |0 Outdoor measurement
Ambient air temperature [°C]:
Irradiance [W/m?]: —
Module temperature [°C]:
[ Data corrected to a 25°C cell temperature and 200 W/m? irradiance
[ Directly measured —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%] ®lsc ®Voc | PPmax
Supplementary information:
TABLE 07: MQT 04 - Measurement of temperature coefficients
Test Date [YYYY-MM-DDJ ...l —
Ambient air temperature [°C] high/low ................... —
Irradiance [W/m2] high/low ..........cccceveiieieeieencnd —
Module temperature [°C] high/low..........ccceeevnnen: —
Sample # a [%/°C] B [%/°C] 0 [%/°C] —

Supplementary information:

TABLE 08: MQT 08 - Outdoor exposure test

Test Date [YYYY-MM-DD] start/end ............:

Sample #

Total irradiation dosage [kWh/m?] ...............:

Angle of tilt the test module .........................

Electrical load:

O Restive load

O MPPT

Supplementary information:
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Table 08.1: MQT 01: Visual inspection after outdoor exposure test

Test Date [YYYY-MM-DDJ........ccccvverrennennnl

Sample #

Nature and position of initial findings — comments or attach photos

Supplementary information:

Table 08.2: MQT 15: Wet leakage current test after outdoor exposure test

Test Date [YYYY-MM-DDJ .....cccccovvvvrnirrnnnn :

Test Voltage applied [V] ..ccoeeeeeeeeeen

Solution temperature [°C] .....cvvvvvvevveeveerennennat

Size of module [M2] ..o, :

Solution resistivity [Q cm].....ccccceeeeiiiiiinnnn

Sample # Measured [MQ]

Limit [MQ]

Result

Supplementary information:

Table 08.3: MQT 02 - Maximum power determination after outdoor exposure test - Optional

Test Date [YYYY-MM-DDJ.....ccccccovvvvericinnnenn:

Module temperature [°C].......cccovveviiineeeiinnnas

Irradiance [W/m32) ........cccccovieeieececee e

Sample # Isc [A] Voc [V]

Imp [A]

Vimp [V]

Prmax [VV]

FF [%]

Supplementary information:

Table 08.4: MQT 03 - Insulation test after outdoor exposure test - Optional

Test Date [YYYY-MM-DDJ......cccccovvivrnnrnnnn :

Test Voltage applied [V] .....ccooovviiiininiienn :

Size of module [M?] ..o :

Required Resistance [MQ)]...........cccoceevienennn :

Sample# | Measured Required (MQ)

Dielectric breakdown

Result

(MQ) (MQ)

Yes (description)

No

Supplementary information:
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TABLE 09: MQT 18: Bypass diode thermal test

Test Date [YYYY-MM-DD] start/end ............. :

Sample #

Module temperature [°Cl.......cccceevveiieieennennn :

Number of diodes in junction box................... :

Diode manufacturer ............oeeeeveeeeeeeeeevevevennnns :

Diode type designation ............cccceveveeiieenenn :

Max. permissible junction temperature, Timax [ C]
(according to diode datasheet)...................... :

Detailed description of sample preparation
PrOCEAUNE ...oviiiiieiieesiee e :

Step 1, Determination of Vp versus T; characteristic

30+2°C 50+2°C 70+2°C

90+2°C

Ambient temperature of the junction box ... :

Pulsed current.......cccccocvvveiiiiiiiiiiiiie

Voltage drop, Vo [V] .o

VD versus TJ characteristic ............c.ccoeeeel

Max. permissible junction temperature TJmax[ C]
(according to diode datasheet)...................... :

Step 2, Bypass diode thermal test

Diode 1 Diode 2 Diode 3

Result

Current flow applied [A] ..., :

Max. diode surface temperature allowed Tjmax
[°C]:

Voltage drop, Vo [V] after 1h.......ccccoveiiiiiiniinenn :

Calculated max. junction temperature Tjcac [°C] ....:

Tacale < Tamax (test passed)? yes/no ........ccccccveeeenneee. :

Current flow (1.25 * Isc) [A] «oevverrerreireiieenieeneenens :

Bypass diode remain(s) functional (yes/no) ........... :
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Remarks: See Table 10 for the test details of bypass diode functionality test.

3 Diodes are considered as representative number. These diodes have to be selected as worst case. In case
that additional bypass diodes tests are performed the results shall be listed in an attachment.
For bifacial modules, use the value of the short-circuit current at elevated irradiance BSI (equivalent to 1 000
W/m2 on the front side and 300 W/m? on the back side).

Extrapolate Isc-BSlI, these quantities are combined as follows: lsc-ssi=lsc-anpi+( Isc-Bnpi-Isc) (Gesi-Genrei)/(Genpi-
1 000), Gesi=1 000+300¢@, Genpi=1 000+135@, @=Min(®lsc, PPmax)

TABLE 09.1: MQT 01 - Visual inspection after bypass diode thermal test

Test Date [YYYY-MM-DDJ.......ccocevirniinniniieneeniens :

Sample #

Nature and position of initial findings — comments or attach photos

Supplementary information:

TABLE 09.2: MQT 15 - Wet leakage current test after bypass diode thermal test

Test Date [YYYY-MM-DDJ ....cocccevvvveiiiieee e :

Test Voltage applied [V]...ooveeeiiiinin, :

Solution temperature [°C] ....cceeeeriireieiiiiieenieeee, :

Size of module [M?] ..o :

Solution resistivity [Q cm].......ccccoiiiiiiiiiiies :

Sample #

Measured [MQ]

Limit [MQ]

Result

Supplementary information:

TABLE 09.3: MQT 02 — Max. power determination after bypass diode thermal test - Optional

Test Date [YYYY-MM-DD]......cocccevvvnennnnnt

Module temperature [°Cl........ccovvevicvneeennnt

Irradiance [W/M?) .....cccccvevieeieeieeie e

Sample #

Isc [A] Voc [V]

Imp [A]

Vimp [V]

Pmax [W]

FF [%]

Supplementary information:

TABLE 09.4: MQT 03 - Insulation test after bypass diode thermal test - Optional

Test Date [YYYY-MM-DD].....ccccocoevvninrnnn :

Test Voltage applied [V] ...ccccooeevieriiennnnn :

Size of module [M?] ......coooeeiiiiiiieiee, :
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Required Resistance [MQ]...........cccccevee :

Sample | Measured Required

Dielectric breakdown

# MQ MQ

Yes (description)

No

Result

Supplementary information:

TABLE 10: MQT 18.2 - Bypass diode functionality test after bypass diode thermal test

Test Date [YYYY-MM-DDJ........cccevvvenieniennenn :

O Method A

Ambient temperature [°C] ........cccoeveiiinld

Current flow applied [A] ......ccccciiivnini

Sample # VEM VFMrated

VFM = (N x VFMrated) = 10 %

O Yes O No

Supplementary information:

O Method B

IV curve after shading

Result

Diode 1

Diode 2

Diode 3

Supplementary information:

TABLE 10.1: MQT 19.1: Final stabilization

TABLE 10.2: MQT 06.1: Performance at STC before final stabilization

Test Date [YYYY-MM-DD].....ccooceevvvnveiiiinnens

Testmethod ...

O Solar simulator

O Natural sunlight

Sample # Isc [A] Voc [V] Imp [A] Vmp [\/]

Pmax [VV]

FF [%)]

Supplementary information:

TABLE 10.3: MQT 19.1 Final Stabilization procedure

Light exposure method ............ccoooeveeinniennd

O Solar simulator

O Natural sunlight

Stabilization criterion x per
IS 14286 (Part 1/SEC X)...covovveeeiriieeeiiiieeenns :
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Sample # Test Date (YYYY-MM-DD) start/end........... :
Integrated . Module . Pmax (W) at
Test cycle — Pmi
y irradiation Irr(?/\cjl;;rg:e temperature Relzggve the end of Ppmax Pr(%%))/ (3 é:?llﬁ))
(kWh/m2) (°C) cycle average
Initial — — — — — —
1
2
3
4 _ —

Supplementary information:

O Other stabilization procedures

Sample #

Test Date (YYYY-MM-DD) start/end............:

Test method description:

Supplementary information: See Annex 3 for verification of this alternative stabilization procedure

TABLE 11: MQT 09 - Hot-spot endurance test

Test Date [YYYY-MM-DD] start/end .........

Sample #

Procedure of technology .........c.ccccoveeeenee.

O wafer-based technologies (WBT) MQT 09.1
O monolithically integrated (MLI) thin film
technologies MQT 09.2

Cell interconnection CirCuit ..........c..cccuvvven.s

OosOsP

aPsS

Type of light source .........ccocceevviiieiininnenn.

O Pulse solar simulator
[ Steady state solar simulator
O Natural sunlight

Module temperature at thermal equilibrium [°C] .:

TABLE 11.1: MQT 09 - Hot-spot endurance test for WBT

Selected hot-spot cells.........ccccccvevverinnns

Low

Low

Low High

Permanent

Shading rate [%0]........ccovveereeneeniieneereeniens

Max. measured cell temperature in each cell [°C]:

Test duration of each shading [h] ............

Irradiance during shading [W/m?] ...........
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selected cells

Supplementary information: For bifacial modules, determination of the cell shading percent and the
prolonged exposure are performed at the elevated irradiance BSI. If double-side illumination is used to
produce BSI, both the back and the front of the cell are shaded in the same way. During cell selection, any
cell that is permanently shaded by a module feature (such as the junction box) is added to the list of

TABLE 11.2: MQT 09 - Hot-spot endurance test for MLI

Selected hot-spot cells.........ccccccveviieicie e

Number of cells shaded..............oeevevveeveeevveeerininnnnn]

Max. measured cell temperature [°C] .........cccce...t

Test duration during shading [h] .......cccocvvinnnnn:

Irradiance during shading [W/m?] ...............

Supplementary information:

TABLE 11.3: MQT 01 - Visual inspection after hot-spot endurance test

Test Date [YYYY-MM-DDJ......ccccccvrvrrmnnnnninniennns’

Sample # [Nature and position of initial findings — comments or attach photos

Supplementary information:

TABLE 11.4: MQT 02 - Maximum power determination after hot-spot endurance test

Test Date [YYYY-MM-DD].....ccooccevviiveiiiieeeciieeen!

Module temperature [°Cl.....ccoccveeeiieeeiiiee e’

Irradiance [W/M32) ........ccccoviiiieceece e

Sample # Isc [A] Voc [V] Imp [A]

Vmp [V]

Prmax [VV]

FF [%]

Supplementary information:

BNPI)

TABLE 11.5: MQT 02 - Maximum power determination after hot-spot endurance test (at

Test Date [YYYY-MM-DD].....cccoocviiiiiiiiienieeneend

Module temperature [°Cl......ccccoeereeriieeiieeiieeenees

Irradiance [W/M?2) .....cccccviiiiiiiece e

Sample # Isc [A] Voc [V] Imp [A]

Vimp [V]

Pmax [VV]

FF [%]

Supplementary information:
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TABLE 11.6: MQT 03 - Insulation test after hot-spot endurance test

Test Date [YYYY-MM-DDJ......ccccccvvvrnmrnirninnnenns’

Test Voltage applied [V] .....cccovrienienenieneeien!

Size of module [M?] ..o

Required Resistance [MQ]........cccocoiviiiiniinnnnd

Sample

Measured Required

Dielectric breakdown

#

MQ MQ

Yes (description) No

Result

TABLE 11.7: MQT 15 - Wet leakage current test after hot-spot endurance test

Test Date [YYYY-MM-DDJ.....ccccceocvvveviiireeiiieeeenss

Test Voltage applied [V] coovvvveiiieeeeee e

Solution temperature [°Cl........cccccvvvemnerninnnnnnnnnnnn. :

Size of module [M2] ..o

Solution resistivity [Q cm]....cccccovviviiiiiiieen

Sample #

Measured [MQ]

Limit [MQ]

Result

Supplementary information:

TABLE 11.8: MQT 18.2 - Bypass diode functionality test after Hot-spot endurance test

Test Date [YYYY-MM-DDJ.......cccccevverninriennienl

0 Method A

Ambient temperature [°C] .....ccccevveeeiviieeenns

Current flow applied [A] ..cccovveeiiieeeciee e

Sample #

VFEM VFMrated

VFM = (N x VFMrated) + 10 %

Result

O Yes O No

Supplementary information:

[0 Method B

IV curve after shading

Result

Diode 1

Diode 2

Diode 3

Supplementary information:
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TABLE 12.1: MQT 10 - UV preconditioning test (Front side)

Test Date (YYYY-MM-DD) start/end...............:

Module temperature [°C] ......cccoocveeeriiineeenne :

UV irradiance (280-400nm) [W/m?] ............. :

UV dose (280-320nm) [KWh/ m?] ............... :

Module operation condition .............ccccceeeen .

O Short circuited O Open circuited

Supplementary information:

TABLE 12.2: MQT 10 - UV preconditioning test (Back side)

Test Date (YYYY-MM-DD) start/end...............:

Module temperature [°C] ......cccovevveeerriineeenne :

UV irradiance (280-400nm) [W/m?] ............. :

UV dose (280-320nm) [KWh/ m?] ............... :

Module operation condition .............cccceeeen o

O Short circuited [ Open circuited

the modules.

Supplementary information: For bifacial modules repeat the procedure of UV irradiation on the rear-side of

TABLE 12.3: MQT 01 - Visual inspection after UV preconditioning test

Test Date [YYYY-MM-DD].....ccooccevivnveiiiienenns

Sample # |Nature and position of initial findings — comments or attach photos

TABLE 12.4: MQT 15 - Wet leakage current test after UV preconditioning test

Test Date [YYYY-MM-DD].....ccooceevvvvreviiiienennns :

Test Voltage applied [V] ...cccoooveeieiiiiinieeen, :

Solution temperature [°Cl......cccccevviiereninienennt

Size of module [M?] ... :

Solution resistivity [Q cm].......ccccovviiiiiiniinenn :

Sample # Measured [MQ]

Required Resistance [MQ]

Result

Supplementary information:
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TABLE 12.5: MQT 02 — Max. power determination after UV preconditioning test - Optional

Test Date [YYYY-MM-DDJ......ccccovvivrivnnnnnnnnnt

Module temperature [°Cl.......cccoeveeiieneeieennn!

Irradiance [W/IM?2)......ccocoeoeiiniiiniee e

Sample # Isc [A] Voc [V]

Vmp [V] Pmax [\N]

FF [%]

Result

Supplementary information:

TABLE 12.6: MQT 03 - Insulation test after UV preconditioning test - Optional

Test Date [YYYY-MM-DD].....ccooceevvvvrericiienenns

Test Voltage applied [V] ccocceevcveevvciee e

Size of module [M2] ...

Required Resistance [MQ].........cccocvvvevinennnn

Sample # Measured

Dielectric breakdown

MQ]

Yes (description)

No

Result

Supplementary information:

TABLE 13: MQT 20 - Cyclic (dynamic) mechanical Load test

Test Date [MM/DD/YYYY].........oooit

Sample #

Temperature of tested module(°C):

Maximum pressure (Pa) :

Pressure tolerance(Pa) :

Monitoring current (A)

Rate per minute(cycles) :

Number of CyCles ..o

Pressure provider (Air pressure or vacuum)............ccocoeeeanaill

Cell and alive part broken/ not

Current continuous (continuous/ disconnection occurred)

Supplementary information:N/A
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TABLE 13.1: MQT 01 - Visual inspection after Cyclic (dynamic) mechanical Load test

Test Date [YYYY-MM-DDJ.......cccoccvvvereennnne :

Sample #

Nature and position of initial findings — comments or attach photos

Supplementary information:

test

TABLE 13.2: MQT 15 - Wet leakage current test after Cyclic (dynamic) mechanical Load

Test Date [YYYY-MM-DDJ.......cccccevveereenienne

Test Voltage applied [V] ....cccooeeneenennieenene

Solution temperature [°C] .............cc....e.

Size of module [M2] ...

Solution resistivity [Qcm] ......................

Sample # Measured [MQ]

Required Resistance [MQ]

Result

Supplementary information:

TABLE 14: MQT 11 - Thermal cycling 50 test

Test Date [YYYY-MM-DD] start/end ......... :

Total cycles (50) ...

Weight attached (N) ...

Applied current (A)

-140°Cto 80 °C

During the heat up cycle from

Other stages

Dwell time at high temperature..............:

Dwell time at low temperature................

Sample #

Open circuits (yes/no)

Supplementary information:

TABLE 14.1: MQT 01 - Visual inspection after thermal cycling 50 test

Test Date [YYYY-MM-DD].......cccccevveerennienne :
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Sample #

Nature and position of initial findings — comments or attach photos

Supplementary information:

TABLE 14.2: MQT 15 - Wet leakage current test after thermal cycling 50 test

Test Date [YYYY-MM-DDJ.......cccccevvevreeninnnene :

Test Voltage applied [V] .....ccooeeneeieenienienee :

Solution temperature [°C]

Size of module [M3] ..., :

Solution resistivity [Q cm]

Sample #

Measured [MQ]

Required Resistance [MQ]

Result

Supplementary information:

TABLE 14.3: MQT 03 — Max. power determination after thermal cycling 50 test - Optional

Test Date [YYYY-MM-DD]

Module temperature [°C]

Irradiance [W/m2)

Sample #

Imp [A]

Vimp [V] Prmax [VV]

FF [%]

Supplementary information:

TABLE 14.4: MQT 03 - Insulation test after thermal cycling 50 test - Optional

Test Date [YYYY-MM-DDJ......cccccovvvvrnnrnnnn :

Test Voltage applied [V] .....ccooovviriiiieiienn :

Size of module [M?] ..o :

Required Resistance [MQ)]...........ccccceevienenn :

Sample

Measured

Dielectric breakdown

Result

#

[MQ]

Yes (description)

No
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Supplementary information:

TABLE 15: MQT 12 - Humidity freeze 10 test

Test Date [YYYY-MM-DD] start/end ...............:

Total cycles (10) .................

Applied current (A) .............

Dwell time at high temperature ..................... :

Dwell time at low temperature....................... :

Sample #

Open circuits (yes/no)

Supplementary information:

TABLE 15.1: MQT 01 - Visual inspection after humidity freeze 10 test

Test Date [YYYY-MM-DD]...

Sample # Nature and position of initial findings — comments or attach photos

Supplementary information:

TABLE 15.2: MQT 15 - Wet leakage current test after humidity freeze 10 test

Test Date [YYYY-MM-DD]...

Test Voltage applied [V] ......

Solution temperature [°C]...

Size of module [m?]...............

Solution resistivity [Q cm]....

Sample #

Measured [MQ]

Limit [MQ]

Result

Supplementary information:

TABLE 15.3: MQT 02 - Maximum power determination after humidity freeze 10 test -Optional

Test Date [YYYY-MM-DD]...

Module temperature [°C]......
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Irradiance [W/IM?2) ..o —

Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [VV] FF [%]
Supplementary information:
TABLE 15.4: MQT 03 Insulation test after humidity freeze 10 test) -Optional
Test Date [YYYY-MM-DD]....c..cccoovrerrrrrrrrrnnns -
Test Voltage applied [V] ccocceevcveevvciee e —
Size of module [M2] ... —
Required Resistance [MQ]........cccccocvviivevinennns —
Sample # Measured Required Dielectric breakdown Result
MQ MQ Yes (description) No

Supplementary information:

TABLE 16: MQT 14.1 Retention of junction box on mounting surface

Test Date [YYYY-MM-DD] start/end ...........

Sample #

Supplementary information:

surface

TABLE 16.1: MQT 01 - Visual inspection after retention of junction box on mounting

Test Date [YYYY-MM-DDJ......ccccccvvvvrvirenrnnnnnn :

Sample #

Nature and position of initial findings — comments or attach photos

Supplementary information:

surface

TABLE 16.2: MQT 15 - Wet leakage current test after retention of junction box on mounting

Test Date [YYYY-MM-DDJ.......cccccevverveniennnns :

Test Voltage applied [V] ..cccovveevieninnienienene :

Solution temperature [°C]

Size of module [m?]
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Solution resistivity [Q cm].....cccocoiiiiiiiiiiiens :

Sample # Measured [MQ]

Limit [MQ]

Result

Supplementary information:

TABLE 17: MQT 11 - Thermal cycling 200 test

Test Date [YYYY-MM-DD] start/end ...............:

Total cycles (200)........evevrieeeeiiiiiieeiieeee e

Weight attached (N) ...t

Applied current (A) ...

During the heat up cycle from —
40°Cto80°C

Other stages

Dwell time at high temperature .......................

Dwell time at low temperature.........ccccceveeees

Sample #

Open circuits (yes/no)

Supplementary information:

TABLE 17.1: MQT 01 - Visual inspection after thermal cycling 200 test

Test Date [YYYY-MM-DDJ.....ccccccovvvveriirnnnenn:

Sample #

Nature and position of initial findings — comments or attach photos

Supplementary information:

TABLE 17.2: MQT 15 - Wet leakage current test after thermal cycling 200 test

Test Date [YYYY-MM-DD]....cccccocvenriinniiniieeee

Test Voltage applied [V] .....ccovvvnninninnnneen,

Solution temperature [°Cl......cccccevviieeeiiiienennnne :

Size of module [MZ] ...,

Solution resistivity [Q cm]......cccccoviveviiiiiieieenen

Sample # Measured [MQ]

Limit [MQ]

Result
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Supplementary information:

TABLE 18: MQT 13 - Damp heat 1000 test

Test Date [YYYY-MM-DD] start/end ..............

Total hours (1000h) .......cccceeeeviiiiiiiieeeeeeees :

Sample #

Supplementary information:

TABLE 18.1: MQT 01 - Visual inspection after damp heat 1000 test

Test Date [YYYY-MM-DDJ.....ccccceevvvvericrnnnnnn:

Sample # Nature and position of initial findings — comments or attach photos

Supplementary information:

TABLE 18.2: MQT 15 - Wet leakage current test after damp heat 1000 test

Test Date [YYYY-MM-DDJ.....ccccccoevvveriiienennnnd

Test Voltage applied [V]........oeeeeeeeeeeeen. :

Solution temperature [°Cl........cccevvveeeiiiineennns :

Size of module [MZ] ..o

Solution resistivity [Q cm]......ccccovvvviiiiiiinnnd

Sample # Measured [MQ]

Limit [MQ]

Result

Supplementary information:

TABLE 18.3: MQT 02 - Maximum power determination after damp heat 1000 test - Optional

Test Date [YYYY-MM-DDJ.......cccccevverrennennnl

Module temperature [°Cl.......ccoceerierinenennest

Irradiance [W/mM?2) .....cccccvvevinnieiienin e

Sample # Isc [A] Voc [V]

Vimp [V]

Pmax [VV]

FF [%]

Result
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Supplementary information:

TABLE 18.4: MQT 03 - Insulation test after damp heat 1000 test - Optional

Test Date [YYYY-MM-DDJ.......cccccevvevreeiinnenne :

Test Voltage applied [V] ....cccoeerienienieciienene :

Size of module [M?] ..o,

Sample # Measured Required
Resistance

Dielectric breakdown

MQ] MQ]

Yes (description)

No

Result

Supplementary information:

TABLE 19: MQT 16 Static mechanical load test

Sample # :

Design load(front side/ back side)................. :

Safety factors ........cccvvvvvviiiiiiiiiiiinns :

Test Date [YYYY-MM-DD].....ccoccevvvvvveiiiinennnnns

Mounting method ..........cccccevvvvviviiiiiiiiiiee, :

Load applied t0.........cccevvvvvvvviiiiiiiiiiieeeieeeeee, :

front side

back side

Mechanical load [Pa].......ccccccvvvvvviviiiiiiiiienennd

First cycle time (start/end).........ccovvvvvvveveennnnnss

Intermittent open-circuit (yes/no) ....................

Second cycle time (start/end) ...........ccccvvennnnl

Intermittent open-circuit (yes/no) ...................:

Third cycle time (start/end) .........cccovvveeennnnnd

Intermittent open-circuit (yes/no) ..................:

Supplementary information: may need to be performed with each mounting situation

TABLE 19.1: MQT 01 - Visual inspection after static mechanical load test

Test Date [YYYY-MM-DDJ.......cccccevvevrennennnl

Sample # [Nature and position of initial findings — comments or attach photos

Supplementary information:
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TABLE 19.2: MQT 15 - Wet leakage current test after static mechanical load test

Test Date [YYYY-MM-DDJ.......cccccevvevnevnennnndl

Test Voltage applied [V]....cccccovviviiiiiiinenn :

Solution temperature [°Cl......cccccoviviveeiiiineeenns :

Size of module [M?] ...l

Solution resistivity [Q cm]......ccccoiiiiiiill

Sample # Measured [MQ]

Limit [MQ]

Result

Supplementary information:

TABLE 20: MQT 22 Bending test

Test Date [YYYY-MM-DD].....ccoocevvvvvreviiinenennns :

Sample # :

Specified radius of curvature .............cccuveeee. :

Bending radius .........ccccevvvvvvviviiiiieiiieeeeeeeeee, :

Total cycCles......ooooeeeeeii :

Intermittent open-circuit (yes/no) .................. :

Supplementary information: may need to be performed with each mounting situation

TABLE 20.1: MQT 01 - Visual inspection after bending test

Test Date [YYYY-MM-DDJ.....ccccccovvvvericinnnenn:

Sample# |Nature and position of initial findings — comments or attach photos

Supplementary information:

TABLE 20.2: MQT 15 - Wet leakage current test after bending test

Test Date [YYYY-MM-DDJ.......cccccevenninniennendl

Test Voltage applied [V]....ccccoovviiiiienenn :

Solution temperature [°Cl......ccccoevivveeeriiiieeenns :

Size of module [M?] ...l

Solution resistivity [Q cm].......ccccoviiniininnndt

Sample # Measured [MQ]

Limit [MQ]

Result

Supplementary information:
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TABLE 21: MQT 17 - Hail impact test

Test Date [YYYY-MM-DDJ........cccceveerneene : —

Sample # —
1 2 3 4 5 6

Ice ball size [MM] ....ooooiiiiiiii —
7 8 9 10 11
1 2 3 4 5 6

Ice ball weight [g] ..cevvvvvvviiiiiiiiieieiieeeeeeeen —
7 8 9 10 11
1 2 3 4 5 6

Ice ball velocity [M/S].....cccvvvvvviviiiiieieiennnss —
7 8 9 10 11

Number of impact locations .................... —

Supplementary information: (impact location descriptions)

TABLE 21.1: MQT 01 - Visual inspection after hail impact test

Test Date [YYYY-MM-DDJ......cccccoevvvverinnnnn: —

Sample # |[Nature and position of initial findings — comments or attach photos —

Supplementary information:

TABLE 21.2: MQT 15 - Wet leakage current test after hail impact test

Test Date [YYYY-MM-DD].......cccceveennenne : —

Test Voltage applied [V]....cccccovvieennnns —

Solution temperature [°Cl......cccccovvieeennnt —

Size of module [M?] ... : —

Solution resistivity [Q cm] ..ol —

Sample # Measured [MQ] Required Resistance [MQ] Result

Supplementary information:
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TABLE 22: MQT 21 -Potential induced degradation test

Test Date [MM/DD/YYYY] start/end............. :

Chamber air temperature ( °C) ......ccccvvevvnnen. :

Chamber relative humidity ( % RH) ............... :

Test duration hours (h) ..o, :

Sample #

Applied voltage stress (V) and polarities

Supplementary information:

TABLE 22.1: MQT 01 - Visual inspection after potential induced degradation test

Test Date [YYYY-MM-DD]

Sample #

Nature and position of initial findings — comments or attach photos

Supplementary information:

TABLE 22.2: MQT 15 - Wet leakage current test after potential induced degradation test

Test Date [YYYY-MM-DD]........cccevevnuenne :

Test Voltage applied [V]....ccccoovvvienennnns

Solution temperature [°Cl......cccccoviveeennn

Size of module [M?] ... :

Solution resistivity [Q cm] ..ol

Sample #

Measured [MQ]

Required Resistance [MQ]

Result

Supplementary information:
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TABLE 23: MQT 19.2: Final stabilization
TABLE 23.1: MQT 06.1: Performance at STC before final stabilization
Test Date [YYYY-MM-DDJ........ccccovvernenne : —
Test method ......ooooovvecvieeeieiiiieeeee, . | O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%0] Result
Supplementary information:
TABLE 23.2: MQT 19.1 Final Stabilization procedure
OIS 14286 (Part 1/Sec 2) [O1S 14286 (Part 1/Sec 3) I IS 14286 (Part 1/Sec 4)
Light exposure method: O Solar simulator O Natural sunlight
Stabilization criterion x per IS 14286 (Part 1/Sec x):
Sample # Test Date (YYYY-MM-DD) start/end..:
Test cycle Ii?rtzggcitgg Irradiar;ce terrl\:lp?grtzjiltire RESEYR TFT;X e(m:ft (Pmax—Pmin) /| _Stable
(KWh/m?) (W/m?2) ) load . Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end
Test cycle :?rtaecglgi:':itgg i eEEs texp?gr:ﬁre RESTEnTS I;r]n;x e(m;t (Pmax—Pmin) / | _Stable
(KWh/m?) (W/m2) ) load eydle Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
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3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end
Test cycle :?rtae(?izitgg LB terﬁﬂsgrle]\ltelzjre RESIEITE Tﬁzx e(an)oé}t (Pmax — Pmin) / | Stable
(KWh/m2) (W/m?2) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — _ _ _
1
2
3
4 — _
Sample # Test Date (YYYY-MM-DD) start/end..:
Test cycle :Prtaeggitgg Irradiance terzﬂr?grlejlltire Resistive T;]n;x e(an);t (Pmax — Pmin) / | Stable
(kWh/m?) (Wim?) ¢0) load eycle Paverage (%) | (Yes/No)
Initial — — — _ _ _
1
2
3
4 — —
Sample # Test Date (YYYY-MM-DD) start/end
Test cycle :Prtaeggitgg |rradiar;ce terlr\flc?grlz;ltire Resistive TFTSX énwd);t (Pmax = Pmin) /|~ Stable
(KWh/m2) (W/m?) °C) load cycle Paverage (%) | (Yes/No)
Initial — — — _ . _
1
2
3
4 — _
Sample # Test Date (YYYY-MM-DD) start/end......:
restoycle | magation | "Medance | onotol e | Resistve |l S (Pra—Puo) /| st
(kKWh/m?) (W/m?) (°C) load cycle Paverage (%) | (Yes/No)
Initial — — — _ _ —
1
2
3
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4 — _
Sample # Test Date (YYYY-MM-DD) start/end
Integrated : Module - Pmax (W) at o
Test cycle | irradiation Irr(?/g/l;r;;:e temperature Relzlggve the end of (Tamax P(”;}zg d ($ ézmeo)
(KWh/m?2) (°C) cycle average
Initial — — — — — —
1
2
3
4 _ _

Supplementary information:

O Other stabilization procedures

Sample #

Test Date (YYYY-MM-DD) start/end

Test method description:

Supplementary information: see Annex 3 for verification of this alternative stabilization procedure

TABLE 23.3: MQT 19.2: Final stabilization

OIS 14286 (Part 1/Sec 1)

OMethod 1

Stress-specific stabilization — BO LID (MQT 19.3)

Test Date [YYYY-MM-DD].......cccceveennenne :

Applied current (A) .............

Module temperature [°C].....

Total hours (48h) ................

Performance at STC after final stabilization— for monofacial modules

Test Date [YYYY-MM-DD]..

Test method........................

O Solar simulator

O Natural sunlight
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S Power
Sample # | lsc[A] | Voc [V] | Imp [A] | Vmp [V] | Pmax [W] | FF [%] (L?\lboGl?te Degradation Result
Performance at BNPI after final stabilization — for bifacial modules —
Test Date [YYYY-MM-DD]........cccceoeenuenne : —
Testmethod ..., | O Solar simulator O Natural sunlight —
Pmax [W] Power
Sample # Isc [A] Voc [V] | Imp[A] | Vmp [V] | Pmax [W] | FF [%] (Lat())Gl&)lteN Degradation Result
Supplementary information:
OMethod 2 —
Performance at STC before final stabilization— for monofacial modules —
Test Date [YYYY-MM-DD].......cccoouene.. : -
Testmethod ..., | O Solar simulator O Natural sunlight —
Pmax [W] Power
Sample # | lsc[A] | Voc [V] | Imp[A] | Vmp [V] | Pmax [W] | FF [%] (LaNbo(?i;:lte Degradation Result
Performance at BNPI before final stabilization — for bifacial modules —
Test Date [YYYY-MM-DD].......c.ccccvveenns : —
Testmethod .......ccooeeeeeeeeeeeeeeeeeeee, . | O Solar simulator O Natural sunlight —
AESS 15 Power
Sample # | Isc[A] | Voc[V] | Imp [A] | Vimp [V] | Pmax [W] | FF [%] (LaNboGl?te Degradation Result

destabilization artifacts.

Supplementary information: This module was not stabilized, and therefore the amount of degradation
observed may be larger than what would have been obtained if the module had been stabilized, due to
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If Power Degradation=5%, then perform stress-specific stabilization MQT 19.3 in method 1

Stress-specific stabilization — BO LID (MQT 19.3)

Test Date [YYYY-MM-DDJ........ccccovvernenne :

Applied current (A) ..ooccvveereneeieeeee, :

Module temperature [°Cl........ccccevcvernenne :

Total hours (48h) ......cocvvveiiiiiiiecee, :

Performance at STC after final stabilization — for monofacial modules

Test Date [YYYY-MM-DDJ......c.ccccvvvrneen. :

Testmethod ... :

O Solar simulator

0 Natural sunlight

Sample # Isc [A] Voc [V] | Imp [A]

Vimp [V]

Pmax [VV]

Pmax [W]
(Lab Gate
No.1)

FF [%]

Power
Degradation

Result

Performance at BNPI after final stabilization — for bifacial modules

Test Date [YYYY-MM-DDJ........ccccvvvrneen. :

Testmethod ..o :

O Solar simulator

O Natural sunlight

Sample # Isc [A] Voc [V] Imp [A]

Vimp [V]

Prmax [VV]

Pmax [W]
(Lab Gate
No.1)

FF [%]

Power
Degradation

Result

Supplementary information:

TABLE 23.4: MQT 19.2: Final stabilization

[OMethod 3

Test Date (YYYY-MM-DD) start/end....... :

Test duration (N) ......ccoeveenieiiniicieenees :

Module temperature [°C] .....ceveerinnnnee. :

UV irradiance (280-400nm) [W/m?] ....... :

UV dose (280-320nm) [kWh/ m?] .......... :

UV dose (280-400nm) [KWh/ m?] .......... :

Side exposed .......cccccevviiiiiiiiiiee e :

O Front side

O Rear side

Module operation condition ................... ..

O Short circuited

O Open circuited
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for monofacial modules, the irradiance shall be applied to the front side.

Supplementary information: For bifacial modules, the irradiance shall be applied to the rear side, whereas

Performance at STC after final stabilization— for monofacial modules

Test Date [YYYY-MM-DDJ........cccevvrneen. :

Test method ... | O Solar simulator O Natural sunlight —
FIIERS 1] Power
Sample # | lsc[A] | Voc[V] | Imp[A] | Vmp [V] | Pmax [W] | FF [%] (LaNbo(i?te Degradation Result
Performance at BNPI after final stabilization — for bifacial modules
Test Date [YYYY-MM-DD].......c..cc.cooe..... : -
Test method ... | O Solar simulator O Natural sunlight —
FIESE 1] Power
Sample # | Isc[A] | Voc [V] | Imp [A] | Vmp [V] | Pmax [W] | FF [%] (LaNbOGl?te Degradation Result
Supplementary information:
OMethod 4
Performance at STC before final stabilization— for monofacial modules
Test Date [YYYY-MM-DDJ..........cccoveeenns : —
Test method ... . | O Solar simulator O Natural sunlight —
eI Power
Sample # | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF [%] (LaNbOCI;:lte Degradation Result
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Performance at BNPI before final stabilization — for bifacial modules

Test Date [YYYY-MM-DDJ........cccevuvrnnen. : —
Test method .....coocoovvecvvieeiiiiiieeeee, . | O Solar simulator O Natural sunlight —

FIIERS 1] Power

Sample # | lsc[A] | Voc[V] | Imp[A] | Vmp [V] | Pmax [W] | FF [%] (LaNboi;;\te Degradation Result
Supplementary information: This module was not stabilized, and therefore the amount of degradation
observed may be larger than what would have been obtained if the module had been

stabilized, due to polarization artifacts

If Power Degradation=5%, then perform method 3 final stabilization

Method 3
Test Date [YYYY-MM-DD].......cccceccvverens : —
Test duration () .......ccoceeveeiieniniiieeiee : —
Module temperature [°C] ........ccccvveennee. : —
UV irradiance (280-400nm) [W/m?] ....... : —
UV dose (280-320nm) [KWh/ m?] .......... : —
UV dose (280-400nm) [KWh/ m?] .......... : —
Side exposed ........ccccoeoieiiiiiiee | O Front side O Rear side —
Module operation condition ....................: O Short circuited [ Open circuited —
Performance at STC after final stabilization — for monofacial modules
Test Date [YYYY-MM-DD].......c..cc.co....... : -
Testmethod ..o, . | O Solar simulator O Natural sunlight —

Pmax [W] Power
Sample # Isc [A] Voc [V] | Imp[A] | Vmp [V] | Pmax [W] | FF [%] (L?\lboi?te Degradation Result

TRF No. IS 14286 Series:2023




Page 55 of 72

Report No.

IS 14286 (Part 2):2023

Clause Requirement + Test Result - Remark Verdict
Performance at BNPI after final stabilization — for bifacial modules
Test Date [YYYY-MM-DDJ........cccevuvrnnen. : —
Testmethod ......cooovvveeeviieiieeiee e, . | O Solar simulator O Natural sunlight —
PS5 Power
Sample # | Isc[A] | Voc[V] | Imp [A] | Vmp [V] | Pmax [W] | FF[%] | (Lab Gate dati Result
No.1) Degradation
Supplementary information:
TABLE 23.5: MQT 06.1: Final Performance at STC
Test Date [YYYY-MM-DD].......c..cc.cooeeeen. : —
Testmethod ..o, O Solar simulator O Natural sunlight —
Sample Pmax [W] Power Result
#p Isc [A] | Voc [V] | lmp[A] | Vmp [V] | Pmax [W] FF[%] | (Lab Gate | Degradation
No.1) [%0]

Supplementary information: Pmax [W] (Lab_GateNo.1) is calculated by considering the reproducibility r of
control module.

For bifacial modules

TABLE 23.6: MQT 06.1 ini: Performance at STC after final stabilization (Front side)

Test Date [YYYY-MM-DD]

Test method

O Solar simulator

O Natural

sunlight

Sample #

Imp [A]

Vimp [V]

Pmax [VV]

FF [%)]

Result
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Supplementary information:
TABLE 23.7: MQT 06.1 ini: Performance at STC after final stabilization (Back side)

Test Date [YYYY-MM-DDJ........ccccovernenne : —

Testmethod ......oooeevveeeiieee e O Solar simulator O Natural sunlight =

SAPIE | 1 fA] [ Voo V] | o [A] | Vo V]| PraslW] | FFOO6] | ke | @Veo | @Prax | Resul

Supplementary information:

TABLE 23.8: MQT 06.1: Final Performance at BNPI

Test Date [YYYY-MM-DDJ........ccceveenienne : —

Testmethod .....ooooeeveeeeeeeeeeee e O Solar simulator O Natural sunlight =
Sl Pmax [W] Power Result
#p Isc [A] | Voc [V] | Imp[A] | Vimp [V] | Pmax [W] FF[%] | (Lab Gate | Degradation
No.1) [%0]

Supplementary information: Pmax [W] (Lab_GateNo.1) is calculated by considering the reproducibility r of
control module.

TABLE 23.9: MQT 03 fin: Final Insulation test

Test Date [YYYY-MM-DD].......cccceverruenne : —

Test Voltage applied [V] .....ccoveveereenenne : —
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Size of module [m?] ..................

Sample # Required

Measured

Dielectric breakdown

MQ

MQ

Yes (description)

No

Result

Supplementary information:

TABLE 23.10: MQT 15 fin: Final Wet leakage current test

Test Date [YYYY-MM-DD] ..., :

Test Voltage applied [V].....cooooviiiiiii, :

Solution temperature [°Cl........vvvvvvvvereininrninnnnn. :

Size of module [M2] ..., :

Solution resistivity [Q cm]......cccccovvviiiiiiiienieenen :

Sample # Measured [MQ]

Limit [MQ]

Result

Supplementary information:
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5.3.2 Internal wiring

Cell connector

Manufacturer: Type: Material:
Thickness [um]: Dimension [mm]: Coatings:
Supplementary Information:

String connector

Manufacturer: Type: Material
Thickness [um]: Dimension [mm]: Coatings:
Supplementary Information:

5.3.3 External wiring and cables

Cables

Manufacturer: Type: Material:

Diameter [mm3]:

Length [mm]:

Max. Temperature:

Certified: [0 Yes / O No Standards: Others:
Certifier and Cert. No. O IEC 62930
O EN 50618
Supplementary Information:
5.34 Connectors
Manufacturer: Type: Class:
Max. Voltage: Max. Current: Max. Temperature:
IP-rating: Locked:
O Yes /O No
Certified: [0 Yes / O No Standards: Others:
Certifier and Cert. No. O IEC 62852
Supplementary Information:
5.3.5 Junction boxes
Manufacturer: Type: Class:
IP-rating: Dimensions (I x w x h) [mmZ]: Weight [g]:
Max. Voltage: Max. Current: Max. Temperature:

Electrical Termination cell side:

Electrical Termination cell side:

Number of Bypass Diodes

Soldered O Soldered O

Crimped O Crimped O

Welded O Welded O

Screwed O Screwed O

Screwless O Screwless O

Potted: Certified: O Yes / O No Standards:
O Yes /O No Certifier and Cert. No. O IEC 62790

Supplementary Information:
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5.3.6

Frontsheets and backsheets

Frontsheet

Used as: [ Basic Insulation

O Reinforced Insulation

Total Dimensions (width x length) [mm]:

Material: Manufacturer: Type:
Glass
Thickness [mm]: Heat strength.: OYes/O Coating: O Yes /O No
No
O Tempered Description
[0 Heat strengthened
O Annealed
Structured: [ Yes /O No Certified: O Yes / O No Standards:
Description Certifier and Cert. No.

Supplementary Information:

Single layer: O

Used as: O Basic Insulation O R

einforced Insulation

Material:

Manufacturer:

Type:

Thickness [mm]

Thermal Index:

Material Group:

O RTE °C al

OTI °C O

O RTI °C ol
Colour: Certified O Yes /O No Standards:

Certifier and Cert. No.

Supplementary Information:

Multi-layer O

Used as: O Basic Insulation O R

einforced Insulation

Material:

Manufacturer:

Type:

Total Thickness [mm]:

No of layers:

Layer No. 1 (air side)

Used as: O Basic Insulation O R

einforced Insulation

Material:

Manufacturer:

Type:

Thickness [mm]

Thermal Index:

Material Group:

O RTE °C Ol
OTI °C O
O RTI °C gl
Colour: Certified O Yes /0 No Standards:
Certifier and Cert. No.
Layer No. 2 Used as: O Basic Insulation O Reinforced Insulation
Material: Manufacturer: Type:

Thickness [mm]

Thermal Index:

Material Group:

O RTE °C Ol
O °C ol
O RTI °C a
Colour: Certified O Yes /[ No Standards:
Certifier and Cert. No.
Layer No. 3 Used as: O Basic Insulation O Reinforced Insulation
Material: Manufacturer: | Type:
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Thickness [mm]

Thermal Index:

Material Group:

O RTE °C Ol

Ol °C al

O RTI °C Ol
Colour: Certified O Yes /O No Standards:

Certifier and Cert. No.

Layer No. n (Encapsulation
side)

Used as: O Basic Insulation O R

einforced Insulation

Material:

Manufacturer:

Type:

Thickness [mm]

Thermal Index:

Material Group:

O RTE °C Ol
OTI °C il
O RTI °C [yl
Colour: Certified O Yes /[ No Standards:
Certifier and Cert. No.
Supplementary Information:
Backsheet
Used as: [0 Basic Insulation [0 Reinforced Insulation
Material: Manufacturer: Type:
Glass
Thickness [mm]: Heat strength.. O Yes/O Coating: O Yes/ O No
No
O Tempered Description
[0 Heat strengthened
O Annealed
Structured: [ Yes /O No Certified: O Yes / O No Standards:
Description Certifier and Cert. No.

Supplementary Information:

Single layer: O

Used as: O Basic Insulation O R

einforced Insulation

Material: Manufacturer: Type:
Thickness [mm] Thermal Index: Material Group:
O RTE °C Ol
aTl °C ol
O RTI °C an
Colour: Certified O Yes /O No Standards:

Certifier and Cert. No.

Supplementary Information:

Multi-layer O

Used as: O Basic Insulation O R

einforced Insulation

Material:

Manufacturer:

Type:

Total Thickness [mm]:

No of layers:

Layer No. 1 (air side)

Used as: O Basic Insulation O R

einforced Insulation

Material:

Manufacturer:

Type:

Thickness [mm]

Thermal Index:

Material Group:

TRF No. IS 14286 Series:2023
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OTI °C an
O RTI °C O
Colour: Certified O Yes /O No Standards:
Certifier and Cert. No.
Layer No. 2 Used as: [ Basic Insulation O Reinforced Insulation
Material: Manufacturer: Type:
Thickness [mm] Thermal Index: Material Group:
O RTE °C Ol
OTI °C ol
O RTI °C gl
Colour: Certified O Yes /O No Standards:
Certifier and Cert. No.
Layer No. 3 Used as: [ Basic Insulation O Reinforced Insulation
Material: Manufacturer: Type:

Thickness [mm]

Thermal Index:

Material Group:

O RTE °C al

aTi °C ol

O RTI °C Ol
Colour: Certified O Yes /O No Standards:

Certifier and Cert. No.

Layer No. n (Encapsulation
side)

Used as: O Basic Insulation O R

einforced Insulation

Material:

Manufacturer:

Type:

Thickness [mm]

Thermal Index:

Material Group:

O RTE °C Ol
aTI °C al
O RTI °C gl
Colour: Certified O Yes /O No Standards:
Certifier and Cert. No.
Supplementary Information:
5.3.7 Insulation barriers / Edge sealant
Used as: O Functional [ Basic Insulation [ Reinforced Insulation
Total Dimensions (width x length) [mm]:
Material: Manufacturer: Type:

Thickness [mm]

Thermal Index:

Material Group:

O RTE °C Ol
ol °C o
O RTI °C o
Colour: Certified O Yes /O No Standards:
Certifier and Cert. No.
Supplementary Information:
5.3.9 Encapsulants
Used as: O Basic Insulation O Reinforced Insulation OO N/A
Total Dimensions (width x length) [mm]:
Material: (Frontsheet side) Manufacturer: Type:
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Thickness [mm] Thermal Index: Material Group:
O RTE °C Ol
Ol °C o
O RTI °C [yl

Colour: Certified O Yes /[ No Standards:

Certifier and Cert. No.

Material: (Backsheet side) Manufacturer: Type:
Thickness [mm] Thermal Index: Material Group:
O RTE °C Ol
OTI °C il
O RTI °C |
Colour: Certified O Yes /O No Standards:

Certifier and Cert. No.

Supplementary Information:

5.5.2.3 Polymeric materials used as electrical insulation

Location:

Application [ External part [0 Support of live parts 0 Mechanical functions
Used as: O Functional [ Basic Insulation [ Reinforced Insulation

Material: Manufacturer: Type:

Flammability class:

Thickness [mm] Thermal Index: Material Group:
O RTE °C Ol
aTl °C ol
O RTI °C an

Colour: Certified O Yes /O No Standards:

Certifier and Cert. No.

Supplementary Information:

Location:

Application [ External part [0 Support of live parts 0 Mechanical functions
Used as: O Functional [ Basic Insulation [ Reinforced Insulation

Material: Manufacturer: Type:

Flammaubility class:

Thickness [mm] Thermal Index: Material Group:
O RTE °C Ol
OTI °C o
O RTI °C o

Colour: Certified O Yes /O No Standards:

Certifier and Cert. No.

Supplementary Information:

5.3.10 Bypass Diodes

Manufacturer: Type:

Nominal current of diode Ir (A)

RtHi-c (KIW) / RtHa-L (KIW)
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Max. Ts (°C)

Max. Ve at Ir (V)

Supplementary Information:

5.4.2/5.4.4 Screws

Application Kind of screw: Dimensions Material
(diameter/length)

Supplementary Information:

5.4.3 Rivets

Application Dimensions (diameter/length) Material:

Supplementary Information:

5.4.6 Adhesives

For Junction Boxes

Manufacturer:

Type:

Additional function as:

[ Basic Insulation

O Reinforced Insulation O N/A

Thickness [mm]

Thermal Index:

Material Group:

O RTE
ol
O RTI

°C Ol
°C ol
°C ol

Supplementary Information:

For Frames / Backrails

Additional function as:

[ Basic Insulation

O Reinforced Insulation O N/A

Manufacturer:

Type:

Additional function as:

[ Basic Insulation

O Reinforced Insulation O N/A

Thickness [mm]

Thermal Index:

Material Group:

O RTE °C Ol
OTI °C ol
O RTI °C [yl
Supplementary Information:
5.5.3 Metallic Materials
Frame / Corner joint / Backrail:
Manufacturer: Type: Dimension
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Supplementary Information:

Others:

Manufacturer: Type: Dimension
Supplementary Information:

Cell

Kind of cell Manufacturer: Type:

O cSid CdTe O aSi O CiGs

Thickness [um]:

Dimension [mm]:

Number of busbars:

Supplementary Information:

Cell fixing Tape

No. Material Manufacturer | Type Ratings
1

2

3
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Page 65 of 72 Report No.
IS 14286 (Part 2):2023
Clause Requirement + Test Result - Remark Verdict
Annex 2: Test table for verifying other alternative stabilization procedure
Step 1: Alternative stabilization
Test Date (YYYY-MM-DD) start/end: —
Test method description: —
Sample Sample Sample —
Power before alternative stabilization —
(W)
Power after alternative stabilization (W) —
Supplementary information:
Step 2: Light exposure
O Solar simulator O Natural sunlight
Sample Test Date (YYYY-MM-DD) start/end............cccevevvcierernnnnt
Testoyde| O | madiaion | U8 empratire| RESSIVE |aftiong| oy, | Sable
(kWh/m2) (°C) of cycle | Paverage (%)
Initial — — — — — — —
1 — —
2
Supplementary information:
Sample Test Date (YYYY-MM-DD) start/end.............ccceeeneee. :
Testoyle| UM | inadiation |"30RNCe | omperatre | ReSSIve | ey Gy | Sable
(kWh/m?) (°C) of cycle | Paverage (%)
Initial — — — — — — —
1 — —
2
Supplementary information:
Sample Test Date (YYYY-MM-DD) start/end...........ccccceereennenne :
Test cycle Slaig:éte :?rtaeg::itgg Irr(?/\cli/igqr;)ce ter&ﬂp?:rgtire Relii:gve aFt)T;Xe(\eArll{j (FF:nl:i))( / (\?éz?l\lleo)
(kWh/m2) (°C) of cycle | Paverage (%)
Initial — — — — — — —
1 — —
2

Supplementary information:
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Step 3: Stabilization determination

Sample

Sample

Sample

Result

Stable power Pmax1 after alternative stabilization (W)

Stable power Pmaxz after light exposure (W)

Power change Pmaxz t0 Pmax1 (%)

Allowed power change Pmax2 t0 Pmax1 (%)

Is alternative stabilization method valid? (Yes/No)

Supplementary information:
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Annex 3: Lower and higher output power modules

TABLE A.4.1 Performance at STC before initial stabilization (Front side)
Test Date [YYYY-MM-DD]......cccccovvvvvnrnen : —

Test method ... | O Solar simulator O Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [W] FF [%] Result

Low 1

Low 2

High 1

High 2

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.

TABLE A.4.2 Performance at STC before initial stabilization (Back side)

Test Date [YYYY-MM-DDJ]........cccccevenenne : —

Testmethod .....ooooeeeeeeeeeeeeee e, : O Solar simulator O Natural sunlight =

Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [VV] FF [%] Result

Low 1

Low 2

High 1

High 2

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.

TABLE A.4.3 Performance at BNPI before initial stabilization

Test Date [YYYY-MM-DD].....ccccocovvriinrnen : —

Testmethod ... | O Solar simulator O Natural sunlight —

Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Prmax [W] FF [%] Result

Low 1

Low 2

High 1

High 2

Supplementary information: The limit value is calculated through considering the tolerance of rated label
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values and lab measurement uncertainty.
TABLE A.4.4;: MQT 19.1 ini: Initial Stabilization procedure
Light exposure method ..........cccocovevviieenenne O Solar simulator O Natural sunlight —
Stabilization criterion x per =
IS 14286 (Part 1/SEC X)...vvvvvereeeeeiiinrvenneaaen,s
Sample # Low1 |[TestDate (YYYY-MM-DD) start/end ......... :
Testcycle | Integrated o 4o nce VB Resistive | Fmex (W) at (Pmax — Pmin) / | Stable
irradiation (W/m?) tempierature load the end of Paverage (%) | (Yes/No)
(KWh/m2) (°C) cycle
Initial — — — — — —
1
2
3
4 — —
Sample # Low 2 |TestDate (YYYY-MM-DD) start/end .......... :
Test cycle :Prt:c%;a;itgg Irr(ac/j/iar;;:e teﬁl\f:ggﬁlfe Relziséive I?hmeaxe(r\:\clj);}t (Z:zr;ep(ﬂzg | (5 ;221]%)
(kWh/m?) (°C) cycle
Initial — — — — — —
1
2
3
4 _ —
Sample # High 1 |Test Date (YYYY-MM-DD) start/end ...........
Test cycle :Prtaegﬁitgg Irradiance ter?wﬂsgrlgsj o | Resistive T}f‘“;"e(x\é)fft (Pmax — Pmin) / | Stable
(KWh/m?) (W/m?2) C) load cycle Paverage (%) | (Yes/No)
Initial — — — — — —
1
2
3
4 — —
Sample # High 2 |Test Date (YYYY-MM-DD) start/end ......... :
Testoyole | inadaton | "S49NC® | omperaure | RESSIe | G o | (s —Pru) /| sale
(kWh/m2) (°C) cycle
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Initial — — — —

1

2

3

4

Supplementary information:

O Other stabilization procedures

Sample # |Test Date (YYYY-MM-DD) start/end .............. :

Low 1

Low 2

High 1

High 2

Test method description:

Supplementary information: see Annex 3 for verification of this alternative stabilization procedure
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TABLE A.4.7: MQT 6.1 Performance at STC after initial stabilization (Front side)
Test Date [YYYY-MM-DDJ........ccccovvernenne : —
Lower end power class |Higher end power class —
o (= L0) I () I DS > > ) —
Pinax(18D) (W) covvoeeveeeeeeeeeeeeeseeeeseeeseseeeen S L — — —
Pmaxa(18) (W) oo :
Y (1) ) = < —
Isc (12D) (A) oo - < —
Test method............ccecceeivivivcessinneeeenn . | O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vinp [V] Pmax [W] FF [%] Result
Low 1
Low 2
High 1
High 2

values and lab measurement uncertainty.

Supplementary information: The limit value is calculated through considering the tolerance of rated label

TABLE A.4.8: MQT 6.1 Performance at STC after initial stabilization (Back side)

Test Date [YYYY-MM-DD].....ccccccvevnenns : —
Lower end power class |Higher end power class —
Pmax(12D) (W) wovevieiecieeccee e N B . |2 > ) —
Pinax(12D) (W) wovvooeveeeeee e S L — e — —
YT (1) I ) S < —
[ (= 10) O = < —
Test method...........cooeeevevieeivvveeecieveeeeeene | O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vimp [V] Pmax [W] FF [%] Result
Low 1
Low 2
High 1
High 2

values and lab measurement uncertainty.

Supplementary information: The limit value is calculated through considering the tolerance of rated label
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TABLE A.4.9: MQT 6.1 Performance at BNPI after initial stabilization
Test Date [YYYY-MM-DDJ........ccccovernenne : —
Lower end power class |Higher end power class —
Pmax(1ab) (W) .ooeiiiieece e N - > , —
Prnax(180) (W) vvcoeeveeeeeeeeeeeeeseeeeee s S [ — S — —
Voc(Iab) (V) oo = < —
Isc (12D) (A) oo - < —
Test method.........c..ccoceeiviviivceiisineeeen . | O Solar simulator O Natural sunlight —
Sample # Isc [A] Voc [V] Imp [A] Vinp [V] Pmax [W] FF [%] Result
Low 1
Low 2
High 1
High 2

Supplementary information: The limit value is calculated through considering the tolerance of rated label
values and lab measurement uncertainty.
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Annex 4: List of measurement equipment

Application Identification Description
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